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CLAIMS 



1 . A filter structure having a certain impedance level and having a first piezoelectric 
resonator, whose resonance ft jquency is a first resonance frequency and which is 
connected to an input condictor of said filter structure, said filter structure 
comprising, in order to increas ? the power handling capacity of the filter structure, a 
chain of piezoelectric resonators, said chain comprising at least two piezoelectric 
resonators, connected in series with the first piezoelectric resonator and forming 
together with the first piezoelectric resonator a plurality of piezoelectric resonators 
connected in series, and wherein 

- each piezoelectric resonator tEelonging to said chain of piezoelectric resonators has 
a resonance frequency substantially equal to the first resonance frequency, 

- said plurality of piezoelectric resonators is connected to the rest of the filter 
structure only through the first [piezoelectric resonator at one end of said plurality of 
piezoelectric resonators connected in series and through a second piezoelectric 
resonator, which is at the oiher end^said plurality of piezoelectric resonators 
connected in series, and 

- impedance of said plurality of piezoelectric resonators connected in series is 
arranged to match the impedan< e level of the filter structure. 

2. A filter structure according to claim 1, further comprising a second plurality of 
piezoelectric resonators connected in series, said plurality comprising at least two 
piezoelectric resonators, and waerein 

- each piezoelectric resonator [belonging to said second plurality of piezoelectric 
resonators has a resonance frequency equal to a second resonance frequency, 

- said second plurality of piezoelectric resonators is connected to the rest of the 
filter structure only through a tmird piezoelectric resonator at one end of said second 
plurality of piezoelectric resonators connected in series and through a fourth 
piezoelectric resonator, whicl is at the other end ^ said second plurality of 
piezoelectric resonators connec ed in series, and 

- the impedance of said seconi plurality of piezoelectric resonators connected in 
series is arranged to match the i npedance level of the filter structure. 



3. A filter structure according 
substantially equal to the secon< 



o claim 2, wherein the first resonance frequency is 
resonance frequency. 



4. A filter structure according |o claim 2, wherein the first resonance frequency is 
different from the second resonance frequency. 
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5. A filter structure according 
is connected to a second input 



o claim 2, wherein said third piezoelectric resonator 
c onductor of said filter structure. 



6. A filter structure according 
filter structure. 



7. A filter structure accordi 
filter structure. 




to claim 1, wherein said filter structure is a ladder 



laim 1, wherein said filter structure is a lattice 



8. A filter structure according to claim 1,/ wherein said first piezoelectric resonator 
and said second piezoelectric resonator ar| bulk acoustic wave resonators. 

9. A filter structure according to clainJ 8, wherein said piezoelectric resonators 
forming said plurality of piezoelectric resonators are bulk acoustic wave resonators. 

10. A filter structure according to claim 9, wherein said bulk acoustic wave 
resonators are formed on an unpatternedllayer of piezoelectric material. 

11. A filter structure according to claim 9, wherein said bulk acoustic wave 
resonators are formed on a patterned layer of piezoelectric material. 

12. A filter structure according to cfflaim 11, wherein said bulk acoustic wave 
resonators are formed on separate blocks of piezoelectric material. 

13. A filter structure according to claijhri 1, wherein said first piezoelectric resonator 
and said second piezoelectric resonator are surface acoustic wave resonators. 

14. A filter structure having a certain impedance level and having a first surface 
acoustic wave resonator, whose resonance frequency is a first resonance frequency 
and which is connected to an input conductor of said filter structure, said filter 
structure comprising, in order to increase the power handling capacity of the filter 
structure, a second surface acoustijb wave resonator, a first electrode of said first 
surface acoustic wave resonator being connected to a first electrode of said second 
surface acoustic wave resonator, and said second surface acoustic wave resonator 
forming together with the first surface acoustic wave resonator a plurality of 
piezoelectric resonators connectecyin series, and wherein 

- each piezoelectric resonator belonging to said plurality of piezoelectric resonators 
has a resonance frequency substantially equal to the first resonance frequency, 

- said plurality of piezoelectric/ resonators is connected to the rest of the filter 
structure only through a second electrode of the first surface acoustic wave 
resonator and through a secodd electrode of the second surface acoustic wave 
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resonator, and j 

- impedance of said plurality ob piezoelectric resonators connected in series is 
arranged to match the impedance Bevel of the filter structure. 

15. A filter structure according to claim 14, further comprising a second plurality of 
piezoelectric resonators connected in series, said plurality comprising at least two 
piezoelectric resonators, and wher ?in 

- each piezoelectric resonator be onging to said second plurality of piezoelectric 
resonators has a resonance frequei cy equal to a second resonance frequency, 



said second plurality of piezoe 



ectric resonators is connected to the rest of the 



10 filter structure only through a third piezoelectric resonator at one end of said second 
plurality of piezoelectric resonators connected in series and through a fourth 
piezoelectric resonator, which s at the other end^said second plurality of 
piezoelectric resonators connectec in series, and 

- the impedance of said second plurality of piezoelectric resonators connected in 
15 series is arranged to match the im >edance level of the filter structure. 



16. A filter structure according to 



claim 15, wherein the first resonance frequency is 



substantially equal to the second i esonance frequency 



17. A filter structure according to 
different from the second resonan 



20 18. A filter structure according 



claim 15, wherein the first resonance frequency is 
frequency. 



to claim 15, wherein said third piezoelectric 



resonator is connected to a secon< input conductor of said filter structure. 

19. A filter structure according t<|> claim 14, wherein said filter structure is a ladder 
filter structure. 



20. A filter structure according to claim 
filter structure. 



liw 



wherein said filter structure is a lattice 




21. A filter structure having a certaid impedance level and having a first bulk 
acoustic wave resonator, whose resonance frequency is a first resonance frequency 
and which is connected to an input conductor of said filter structure, said filter 
structure further comprising, in order jo increase the power handling capacity of the 
filter structure, a second bulk acoustic wave resonator, a first electrode of said first 
bulk acoustic wave resonator being /connected to a first electrode of said second 
bulk acoustic wave resonator, and said second bulk acoustic wave resonator 
forming together with the first pulk acoustic wave resonator a plurality of 
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piezoelectric resonators connected in series, and wherein 

- each piezoelectric resonator belonging to said plurality of piezoelectric resonators 
has a resonance frequency substantially equal to the first resonance frequency, 

- said plurality of piezoelectric! resonators is connected to the rest of the filter 
structure only through a second electrode of the first bulk acoustic wave resonator 
and through a second electrode of the second bulk acoustic wave resonator, 

- the first bulk acoustic wave resonator and the second bulk acoustic wave resonator 
are not formed using a single unpatterned piezoelectric layer, and 



- impedance of said plurality o 
arranged to match the impedance 



piezoelectric resonators connected in series is 
evel of the filter structure. 



22. A filter structure according to claim 21, further comprising a second plurality of 
piezoelectric resonators connected in series, said plurality comprising at least two 
piezoelectric resonators, and wherein 

- each piezoelectric resonator belonging to said second plurality of piezoelectric 
resonators has a resonance frequency equal to a second resonance frequency, 

- said second plurality of piezoelectric resonators is connected to the rest of the 
filter structure only through a thirdjpiezoelectric resonator at one end of said second 
plurality of piezoelectric resonators connected in series and through a fourth 
piezoelectric resonator, which ia at the other end said second plurality of 
piezoelectric resonators connected In series, and 

- the impedance of said second plurality of piezoelectric resonators connected in 
series is arranged to match the impedance level of the filter structure. 

23. A filter structure according to cl dm 22, wherein the first resonance frequency is 
substantially equal to the second res mance frequency. 



25 24. A filter structure according to cl 



im 22, wherein the first resonance frequency is 



different from the second resonance frequency . 

25. A filter structure according t© claim 22, wherein said third piezoelectric 
resonator is connected to a second input conductor of said filter structure. 

26. A filter structure according to cl|iim 21, wherein said filter structure is a ladder 
30 filter structure. 



27. A filter structure according to cl^im 21, wherein said filter structure is a lattice 
filter structure. 
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28. A filter structure according 
acoustic wave resonators are 
and connected together using viab 



to claim 21, wherein said first and second bulk 
formed on a patterned layer of piezoelectric material 



29. A filter structure according 



to claim 21, wherein said first and second bulk 



5 acoustic wave resonators are formed on separate blocks of piezoelectric material. 



30. A filter structure comprising 
- a first filter branch for filtering 



a first signal, said first filter branch having a first 



input conductor, a first output cc nductor and a plurality of piezoelectric resonators 
connected in series, said plurality having at least two piezoelectric resonators, and 

- a second filter branch for filterii g a second signal, said second filter branch having 
a second input conductor and a second output conductor and said first output 
conductor being connected to saic second input conductor, 

wherein 

- each piezoelectric resonator bel >nging to said plurality of piezoelectric resonators 
has a substantially same resonanc i frequency, 

- said plurality of piezoelectric n sonators is connected to the rest of the first filter 
branch only through a first piezoelectric resonator at one end of said plurality of 
piezoelectric resonators connected in series, said first piezoelectric resonator being 
connected to the first input condu :tor, and through a second piezoelectric resonator, 
which is at the other encf^said plurality of piezoelectric resonators connected in 
series, and 

- impedance of said plurality oL piezoelectric resonators connected in series is 
arranged to match the impedance level of the first filter branch. 

31. A filter structure according t<j> claim 30, wherein a passband of the first filter 
branch is different from the passband of the second filter branch. 

32. A filter structure accorch4e,to claim 30, wherein said first and second 
piezoelectric resonators are buMficoustic wave resonators. 

33. A filter structure according to claim 30, wherein said first and second 
piezoelectric resonators are surf ice acoustic wave resonators. 

34. An arrangement for trai smitting and receiving radio frequency signal, 
comprising 

- first amplification means for a nplifying a first signal, 

- second amplification means fc 

- a filter structure comprising 



amplifying a second signal, and 
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- a first filter branch fAr filtering the first signal, said first filter branch 
having a first input conductor, a first output conductor and a plurality of 
piezoelectric resonators connected in series, said plurality having at least 
two piezoelectric resonat&rs, 
5 - a second filter branch tor filtering the second signal, said second filter 

branch having a second irput conductor and a second output conductor, 

wherein 

- said first output conductor is connected to said second input conductor, said first 
input conductor is coupled to an output of the first amplification means and said 

10 second output conductor is coupled to an input of the second amplification means, 

- each piezoelectric resonator belonging to said plurality of piezoelectric resonators 
has a substantially same resonance Frequency, 

- said plurality of piezoelectric resonators is connected to the rest of the first filter 
branch only through a first piezoelectric resonator at one end of said plurality of 

15 piezoelectric resonators connected in series, said first piezoelectric resonator being 
connected to the first input^copductor, and through a second piezoelectric resonator, 
which is at the other end^said plurality of piezoelectric resonators connected in 
series, and I 
5 u - impedance of said plurality of piezoelectric resonators connected in series is 

20 arranged to match the impedance level of the first filter branch. 
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35. An arrangement according to claim 34, wherein a passband of the first filter 
branch is different from the passbandlof the second filter branch. 

36. An arrangement according to I claim 34, wherein said first and second 
piezoelectric resonators are bulk acoustic wave resonators. 

25 37. An arrangement according to I claim 34, wherein said first and second 
piezoelectric resonators are surface acoustic wave resonators. 

38. An arrangement for transmitting raaio frequency signal, comprising 

- amplification means for amplifying ajradio frequency signal, and 

- a filter structure for filtering the amplified radio frequency signal, said filter 
30 structure comprising a plurality of piezoelectric resonators connected in series, said 

plurality having at least two piezoelectric resonators, 
wherein 

- each piezoelectric resonator belonging to said plurality of piezoelectric resonators 
has a substantially same resonance frequency, 

35 - said plurality of piezoelectric resonators is connected to the rest of the filter 
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structure only through a first piezoelectric resonator at one end of said plurality of 
piezoelectric resonators connected in series, said first piezoelectric resonator being 
connected to an input conductor of said filter structure, and through a second 
piezoelectric resonator, whicK is at the other end^jsaid plurality of piezoelectric 
resonators connected in series, land 

- impedance of said plurality of piezoelectric resonators connected in series is 
arranged to match the impedance level of the filter structure. 

39. An arrangement according to claim 38, wherein a passband of the first filter 
branch is different from the paspband of the second filter branch. 



10 40. An arrangement accordi 
piezoelectric resonators are bul 



41. An arrangement accordin 
piezoelectric resonators are surfc b 



to claim 38, wherein said first and second 



"coustic wave resonators. 

to claim 38, wherein said first and second 
:e acoustic wave resonators. 



42. A method for designing a fflter comprising the following steps of: 

- specifying a filter construcfion, which comprises piezoelectric resonators, said 
filter construction achieving a/target frequency response, 

- replacing in the filter construction an original piezoelectric resonator having a first 
resonance frequency with a plurality of piezoelectric resonators, each of which has a 
resonance frequency substantially equal to the first resonance frequency, and the 
impedance of the plurality/ of piezoelectric resonators being connected in series 
being the same as the impedance of the original piezoelectric resonator, and 

- selecting the number of piezoelectric resonators in said plurality of piezoelectric 
resonators. 

43. A method according to claiml42, further comprising the steps of: 

- defining a target power handling capacity, 



g capacity of the filter construction having the 
s, and 

f the filter construction having the plurality of 



- determining a power handlir 
plurality of piezoelectric resonai 

- determining a frequency respfu 
piezoelectric resonators, 
and tetthat in the step of sele|t ng the number oiypiezoelectric resonators in said 
plurality of piezoelectric resona ors, the selection 2ft performed so that a balance 
between the power handling capacity of the filter structure and the frequency 
response of the filter constructior is achieved. 



